Give Me Air

sually, wecan breathefresh air easily and

naturally. But in confined spaces, that air

can be hazardous. According to
OPNAVINST 5100.23E, confined spacesare
enclosures not designated for routine occupancy,
which an employee may need to enter to perform
work. In general, such spaces have poor ventilation,
limited means of entry or egress, and contain poten-
tial or known hazards. Numerous confined spaces
can befound on most Navy shoreinstalations.
Examplesinclude storagetanks, processvessals,
pits, vats, boilers, fuelscells, sawers, underground
utility vaults, tunnels, and manholes.

Ventilation systems control the atmospheric
hazards of confined spacesby replacing unsafeair
with clean, breathableair. For most confined spaces,
you must provide ventilation mechanically, with fans
or other air-moving equipment.

Ventilate aconfined spacewhenever itis
hazardousin any of theseways:

* It containstoo little or too much oxygen.

* It containsflammable or toxic gasesor vapors.

Begin ventilating far enough in advance so the
air will be safe before anyone entersthe space.

Before anyone enters, test the atmosphereto
make sure the ventilation has been working long
enough. After someone enters, continue ventilating
aslong asanyoneisin the space.

Continueventilating until the oxygen level and
concentrations of hazardous materiasarewithin
safelimits.

If workersare doing tasksthat can maketheair
unsafe—such aswelding, painting, coating, using
solvents, and sandbl asting—continue ventilation as
long asthework isin progress.

The confined-spaceentry permit will tell youif
you need continuousventilation.

Testing the Atmosphere

There are some atmospheric hazards that
ventilation alone can’t reduceto safer levels. Atmo-
spherictesting tellsyou when ventilation hasn’t
worked sufficiently. Alwaystest theair inaconfined
space before anyone goesin. After entry, regularly
test or continuoudly monitor theair to make sureit
staysbreathable.

Test the
atmosphere
before anyone
enters a
confined space.

Summer 2000

19



Local exhaust ventilation. Thisequipment
captures contaminantsat their pointsof origin and
removesthem. Local exhaust ventilationisthe best
way to control flammable and toxic materials produced
at asinglepoint.

Whenever possible, uselocal exhaust ventilation
during hot-work and while cleaning with solvents.

K eep the exhaust intake close to your work.

Loca exhaust ventilation doesn’t work well when
contaminants are widely dispersed, and sometimesthe
location or shape of the confined space can makeit
hard to use. In these cases, use general ventilation

instead. o
Local exhaust ventilation

the atmosphere could be flammable or toxic.
Blowinginair can spread contaminants.

With either general or local exhaust ventilation,
alwaysusefresh air, never pure oxygen. Ground
all eectrica ventilation equipment. Useexplosion-
proof equipment. Placetheintakefor your air
supply far from any flammable or toxic materials.

Ventilation systems may a so produce contami-
nated exhaust. L ocate the exhaust outlet so
contaminantswon'’t be drawn back into the
confined space. Placethe outlet whereair currents
will dispersethe exhaust quickly, without endanger-
ing nearby people. You may havetofilter the
exhaust to prevent air pollution. If the exhaust
could beflammable, removeall ignition sources

fromthearea.
Genergl ventilation

General ventilation. Thisflushestheatmo-
sphere by supplying and removing large volumes of air.
It does not reduce the amount of contaminantsre-
leased, so therearelimitson when it can be used.

For general ventilationtowork well, workers
should not betoo closeto the contaminant source. The
contaminants must not be highly toxic. The concentra-
tion of contaminants must below. The contaminants
must be produced at afairly uniformrate.

Beextracareful if you use general ventilation
during certain hazardouswork, such ashot-work.
Retest theair often or monitor it continuously. Workers
may need to wear respiratorsalong with continuous
vertilation.

Therearetwo typesof general-ventilation sys-
tems: exhaust ventilation, which draws contaminated
air out of anarea, and supply ventilation, which blows
freshair into the space. Drawing out air isbetter when
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Always consult the manager of your
command’s confined-space pro-
gram before entering any confined
space. This article is only intended
to raise awareness of the hazards
associated with confined spaces. It
is not intended to be an all-inclusive
guide. Confined spaces that require
permits are spaces that contain or
have the potential to contain, a
serious safety or health hazard.
Refer to OPNAVINST 5100.23E
Chapter 27.
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Effective Ventilation

Ventilation must provide constant
circulation of fresh air through all areas
of aconfined space. There aretwo
main problemsto watch out for:

* Recirculating contaminated
exhaust back into the space (figure 1).

* Short circuiting theair flow or
freshair movingdirectly fromtheinlet
to the exhaust outlet, without reaching
the other areas of the space (figure 2).

You can avoid these problemsin
threeways:

* Use equipment that has enough
power. Your equipment must be ableto
blow air far enough to ventilatethe
whole space. It must also beableto
capture and carry away any contami-
nants. You may need a seriesof fansto
moveair long distancesor to ventilatea
largearea.

* Locateyour fresh-air inletsand
exhaust outletsproperly. If possible, the
in-coming air and the exhaust air should
move through separate openings,
located far apart.

» Useduct work effectively. Duct
work letsyou direct theair flow to al
areas of the space. Place your ducts
wherethey won't be damaged by your
work. Keep your ductsas short and
straight (no sharp bends) asthey can be
and still reach the areasthey must get
to.

So, how would you know what kind
of ventilationto useinaconfined
space? Ask yourself thisquestion: Is
ventilation needed only to provide
oxygen or will it also havetoremove
flammabl e or toxic contaminants?

Theanswer will helpyou decide.g

Used by permission. Excerpts taken from
Confined Space Ventilation. Copyright 1993,
1996. Coastal Training Technologies Corp. All
Rights Reserved. No material in this article may
be reproduced or reprinted without permission
from Coastal Training Technologies. For more
information or to get copies of this handbook
for training purposes, call (800) 767-7703.

Summer 2000

Ventilation Error #1:
Recirculating Contaminated Air

Figure 1

Ventilation Error #2:
Short-Circuiting the Air Flow

Figure 2
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